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MOS TRANSXSTFOR WOM A (X>NTROLLED THRESHOLD VOLTAGE 

Backsround of Thg Tnyentiffn 

1 . Field of the fovention 

5 The present invention relates to a MOS transistor with a controlled 

threshold voltage. Such a MOS transistor may form a VLSI (very large scale 
mtegrated circuit), for example. 

2. Description of the Related Ait 

A present VLSI has a large power consumption. Recently, most 

10 VLSIs driven by one or more batteries are used, such VLSIs is adapted to a 
portable terminal application, for example, and thus it is a pressing need to 
reduce the power consun^tion of the VLSI remarkably while a fast operation 
of the VLSI is maintained. 

In a Metal-OxidC'Semiconductor (MOS) transistor which cornqposes 

15 the VLSI, the most important parameter related to the fast operation and the • 
power consumption of the MOS transistor is a threshold voltage of the MOS 
transistor. To realize the fast operation of the MOS transistor, it is necessary 
to lower the threshold voltage. Howevw, a leakage current, whai the MOS 
transistor is turned off, increases if the threshold voltage is low. As a result, 

20 the power consumption of the MOS transistor increases. 

Normally, the threshold voltage is q>proximately constant while the 
transistor is turned on and off, however, it is possible to controlling the 
threshold voltage by changing a substrate voltage of the MOS transistor. 
That is, the threshold voltage shift AV^, is expressed according to the 

25 following equation. 

AV^=-YVte "(1) 
wherein 7 is a body effect factoa: of the MOS transistor. Therefore, one way 
to compromise the fast operation and the reduction of the power consumption 
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of the MOS transistor is that the threshold voltage is lowered when the MOS 
transistor is turned on and is risen when the MOS transistor is turned off by 
changing the substrate voltage of the MOS transistor. 

A VTMOS (Variable Threshold MOS) technique and a DTMOS 

5 (Dynamic Threshold MOS) technique are proposed in such a way. 

In case of a VTMOS transistor composed by using the VTMOS 
technique, the threshold voltage of the VTMOS transistor is controlled by a 
whole of a chip in which the VTMOS transistor is provided. In this case, a 
first voltJ^e is applied to a substrate of the VTMOS transistor in the active 

10 mode, and a second voltage smaller than the firet voltage is applied to the 
substrate in the standby mode, thereby, the threshold voltage is risen. 

On fee othear hand, a DTMOS transistor such as a n type DTMOS 
transistor shown in Fig. 1 composed by using the DTMOS technique 
comprises a SOI 4 which includes a substrate 1 composed of a p type semi- 

15 conducting material (e.g. silicon), a single crystal layer 2 composed of a semi- 
conducting material (e.g. silicon) and an insulating layer 3 (e.g. silicon dioxide 
layer) interposed between the substrate 1 and fee single crystal layer 2. The 
single crystal layer 2 is formed feerein wife an type source region 5, a n type 
drain region 6 and a p type body 7 surrounded by fee source region 5 and fee 

20 drain region 6. Further, a gate electrode 9 deposited on fee body 7 throu^ a 
gate oxide 8 is electrically connected to fee body 7 through a wire 10 so feat 
fee threshold voltage of fee DTMOS transistor is controlled. In ofeer words, 
fee fereshold voltage is always lowered when fee DTMOS transistor is turned 
on, and it is always risen when it is turned off. 

25 Gate characteristics of fee DTMOS transistor and a conventional 

MOS transistor arc explained wife reference to a graph in Fig. 2. In Kg. 2, 
each of gate voltages V^. of feese transistore is plotted on a horizontal line of fee 
graph, and each of drain currents 1^, of feese transistors is plotted on a vertical 
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line of the gr^h. A curve corresponding to represents the 
characteristics of the conventional MOS transistor As a substrate voltage 
of the DTMOS transistor is equal to the gate voltage Vg, when it is ttmed on, 
the threshold voltage is lowered by AVuj. If leakage currents of the 
S conventional MOS transistor the DTMOS transistor are same, a gate driving 
force of the DTMOS transistor improves by AV^,. Also, V^^ represents a 
voltage supply voltage in Hg. 2. 

In such a way, it is possible to reduce the power consumption of the 
MOS transistor while a fast operation of tibe MOS transistca: is maintained by 
10 using the VTMOS technique or the DTMOS transistor. 

With reference to the equation (1), in order to control the threshold 
voltage effectively, it is preferable to make the body effect factor 7 high. 
However, in general, it is necessary to rise an impurity concentration of the 
MOS transistor in order to make the body effect factor of the MOS transistor 
15 high. As a result, the threshold voltage itself rises, and the fast operation of 
the MOS transistor is degraded. In such a circumstance, an optimization of 
the body effect factor yhas not been performed so far, and the body effect 
factor Y is normally about 0.1 to 0.3. 

Here, each of the body effect factors y of the conventional MOS 
20 transistor and a fully depleted SOI MOS transistor is explained with ref«rence 
to Figs. 3 and 4, respectively. In case of a conventional MOS transistor 
having a n type channel, a substrate 13 in which a source region 11 and a drain 
rei^on 12 are formed in n type, and in case of a conventional MOS transistor 
having a p type channel, the substrate 1 3 is p type. The body effect factors y 
25 of the conventional MOS transistor is expressed as tiie following equation. 

7 - 3tfo,i/I, ...(2) 
Wherein tf^i is a thickness of a gate oxide 15 interposed between 
the substrate 13 and a gate electrode 15, and 1^ is a depth of a depletion layer 
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fonned directly below the gate oxide 15. Therefore, it is necessary to rise the 
in^jurity concentratioQ and lower the deptili 1^ in order to make the body effect 
factors Y high. However, the threshold voltage becomes high if the impurity 
concentration becomes high, as described. This situation holds true in case 
5 of a partially depleted SOI MOS transistor. 

On the other hand, the body effect factors y of the fully depleted 
SOI MOS transistor as shown in Fig. 4 is e;qpressed as the following equation. 
Y ^ 3tft«2/(3tb«+tson) ".(3) 
Wherein t^ is a thickness of an msulating layer 1 8 of a SOI 16, 
10 tson is a thickness of a single crystal layer 17 of the SOI 16, and tf^^ is a 
thickness of a gate oxide 19. In this case, the depth of the dqpletion layer 
corresponds to tb^pi+tsou- 

Recently, it is desirable to increase the body effect factor while the 
threshold voltage is lowered in CMxlcr to utilize characteristics of the VTMOS 
15 technique and the DTMOS technique more than usual as well as compromise 
the fast operation of ifac MOS transistor and reduction of the power 
consumption of the MOS transistor. However, it is difficult to compromise 
these requirements because of the disadvantage as already stated. 

Disclosure of the Tnvention 
20 It is an objea of the present invention to provide a MOS transistor 

with a threshold voltage and a method of controlling a threshold voltage of a 
MOS transistor which are capable of operating the circuit including such a 
MOS transistor at higher speed and reducing a power consumption of the 
circuit including such a MOS transistor. 
25 According to the present invention, there is provided a MOS 

transistor with a controlled threshold voltage, comprising a SOI which 
includes a substrate composed of a sexni-conducting material, a single crystal 
layer composed of a semi-conducting material and an insulating layer 



99059 (11*58,958) 



-5- 



interposed between the substrate and the single aystal layer, the single crystal 
layer being formed therein with a source region, a drain region and a 
suixounded region surrounded by the source region and the drain region, the 
surrounded region including a depletion layer having a composition surface 
5 which is in contact with the insulating layer, the MOS transistor comprising an 
EEB-MOS transistor of which the substrate is adapted to be applied witii a 
voltage of a first polarity for inducing charges of a second polarity over the 
composition surface of the surrounded region. 

In this case, the substrate is adapted to be applied with a voltage of 

10 the first polarity, i.e. one of a positive voltage and a negative voltage, so that 
charges of the first polarity are induced into the substrate. In other words, 
positive charges or holes are induced into the substrate when the positive 
voltage is subject to be applied, and negative charges or electrons are induced 
into the substrate when the negative voltage is subjected to be applied. 

15 By inducing the charges of the first polarity in such a way, the charges of the 
second polarity are induced over the composite surface of the surrounded 
region. That is, the negative charges or electrons are induced ov&c the 
composite surface of the surrounded region when the positive voltage is 
adapted to be applied to the substrate, and the positive charges or holes are 

20 induced over the composite surface of the surrounded region when the 
negative voltage is adapted to be applied to the substrate. 

As there are charges of the second polarity over the composite 
surface of the surrounded region, a depth of the depletion layer of the MOS 
transistor corresponds to a thickness of the single crystal layer. As already 

25 described, the body effect factor of the MOS transistor is inversely 

proportional to the depdi of the depletion layCT of the MOS transistor, it is 
possible to have a larger body effect factor than that of the conventional fully 
depleted SOI MOS transistor whose depth of the depletion layer correq)onds 
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to the sum of the tMckaess of the single crystal layer and that of the insulating 
layer. Therefore, according to the MOS transistor of the invention, it is 
possible to have a large body rffect factor without increasing the impuiily 
concentration, and thus it is possible to operate the circuit including the MOS 
5 transistcsr at higher speed and reduce a power consumption of the circuit 
including the MOS transistor. 

According to the present invention, there is provided a method of 
controlling a threshold voltage of a MOS transistor vs'ith a controlled threshold 
voltage, the MOS transistor being an EIB-MOS transistor and comprising a 

10 SOI which includes a substrate composed of a semi-conducting material, a 
single crystal layer composed of a semi-conducting material and an insulating 
layer interposed between the substrate and the single crystal layer, the single 
crystal layer being formed therein with a source region, a drain region and a 
surrounded region surrounded by the source region and the drain region, the 

15 surrounded region including a depletion layw having a composition surface 
which is in contact with the insulating layer, wherein the method comprises 
the step of applying a voltage of a first polarity to the substrate for inducing 
charges of a second polarity over the composite surface of the surrounded 
region. 

20 In this case, it is possible to operate the circuit including the MOS 

transistor at higher speed and reduce a power consumption of the circuit 
including the MOS transistor. 

The EIB-MOS transistor may comprise a EIB-DTMOS transistor. 
Preferably, the EIB-DTMOS transistor comprises an accumulation modeEIB- 

25 DTMOS transistor having a channel which is doped with impurities so that the 
channel has the same conductive type as that of carriers introduced into the 
channel. Further, the EIB-MOS transistor may comprises a EIB-VTMOS 
transistor. Moreover, the EIB-MOS transistor is included in a CMOS 
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(Complementary MOS) circuit as one of pair of the EIB-MOS transistors. 
Brigf pgscnption of th? Prawing?? 
Kg. 1 is a schematic diagram showing a conventicfnal DTMOS 

transistor; 

5 Rg. 2 is a graph showing gate characteristics of the DTMOS 

transistor and a normal MOS ti-ansistor. 

Fig. 3 is a schematic diagram showing a conventional MOS 

transistor; 

Fig. 4 is a schematic diagram showing a conventional fully depicted 
10 SOI MOS transistor; 

Fig. 5 is a schematic diagram showing a first embodiment of the 
MOS transistor according to the present invention; 

Kg. 6 is a schematic diagram showing a second embodiment of the 
MOS transistor according to the present invention; 
15 Kg. 7 is a schematic diagram showing a third embodiment of the 

MOS transistor according to the present invention; 

Kg. 8 is a schematic diagram showing a forth embodiment of the 
MOS transistor according to the present invention; 

Kg. 9 is a schematic diagram showing a fifth embodiment of the 
20 MOS transistor according to the present invention; 

Kg. 10 is a schematic diagram showing a sixth embodiment of the 
MOS transistor according to the present invention; and 

Fig. 11 is a schematic diagram showing a seventh embodiment of 
the MOS transistor according to the present invention. 
25 Kg. 12 is a graph showing subthreshold characteristics of an EIB- 

DTMOS transistor, a fully depleted SOI MOS transistor, and an EBB-MOS 
transistor having a substrate portion whose voltage is zero; 

Fig. 13 is a graph showing on/off characteristics of an EIB-DTMOS 
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transistor, a fully depleted SOI MOS transistor, and an EIB-MOS transistor 
having a substrate portion whose voltage is zero; 

Fig. 14 is a graph showing relations between a threshold voltage 
and a body effect factor of a conventional DTMOS transistor, an inversion 
5 mode EIB-DTMOS transistor and an accumulation mode HB-DTMOS 
transistor; 

Fig. 15 is a graph showing on/c^ characteristics of a conventional 
DTMOS transistor, an invasion mode EIB-DTMOS transistor and an 
accumulation mode EIB-DTMOS transistor; 

10 Description of the Preferred Emhodiwiants 

Embodiment of the MOS transistor according to the present 
invention will be explained below with reference to the accompanying 
drawings, wherein the same reference numerals denote the same or 
corresponding elements. 

15 Each of Signs n, p, etc. in the drawings represents a conductive type 

in respective regions. 

Kg. 5 is a schematic diagram showing a first embodiment of the 
MOS transistor according to the present invention. In the embodiment, a 
n type SOI MOS transistor is used as the MOS transistor. The SOI MOS 

20 transistOT comprises a SOI 23 which has a substrate 20 composed of a silicon, 
a single crystal layer 21 composed of a single crystal silicon and an insulating 
layer 22 interposed between the substrate 20 and the single crystal layer 21 . 
The insulating layer 22 is composed of SiOj. 

The single crystal layer being formed therein with a n type source 

25 region 24, a n type drain region 25 and a body 26 as the surrounded region 
surrounded by the source region 24 and the drain region 25, The body 26 
includes a depletion layer having a composition surface which is in contact 
with the msulating layer 22. A gate oxide 28 is interposed between the body 
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26 and a gate electrode 27. 

In the embodiment, flie substrate 20 is subjected to apply a negative 
voltage Yy^i as the voltage of the first polarity. Such a voltage is 
applied from outside of a LSI, or is applied afta: producing it in a circuit 
5 including the MOS transistOT. 

The operation of the embodiment will be described. When the 
negative voltage V^^ is adapted to be applied to the substrate 20. electrons are 
introduced into the substrate 20. That is, a p type neutral region which is not 
present in the conventional fully depicted SOI MOS transistor is provided in the 
10 body 26 electTicaHy by the voltage The MOS transistor having such a 
structure is referred to an Electrically induced Body MOS (EIB-MOS) transistor. 

As a result, the depth of the depletion layer corresponds to a depth 
^soK of *c single crystal layer 21 because there are holes ovct a composite 
surface of the body 26. The body efifect factors y of the SOI MOS transistor 
15 as shown in Fig. 5 is expressed as tihe following equation. 

y ^ 3Wtsoi2 ".(4) 
Wherein tfoxs is a thickness of a gate oxide 28. This body effect 
factors yis not dependent on an impurity concentration of the body. 
In accordance with the embodiment, therefore, the body effect factors y can be 
20 determined without being dependent on the impurity concentration of the body, 
and it is understood that the body effect factors y increases as tjoR becomes 
smaller. As a result, it is possible to operate the circuit mcluding the MOS 
transistor at higher speed and reduce a power consumption of the circuit 
including the MOS transistor. When the MOS transistor is applied in 
25 VTMOS technique as descdbed herdnafter, a large threshold voltj^e shift can 
be obtained with small body voltage shift. Therefore, it is possible to operate 
the circuit including the VTMOS transistor at hi^ speed in an active mode, 
and to reduce a leakage current . 
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Rg. 6 is a schenatic diagram showing a second embodiment of the 
MOS transisica: according to the present invention. In the embodiment, a 
n type inversion mode DTMOS transistor 29 is used as the MOS transistor. 
A substrate of the DTMOS transistor 29 is adapted to apply a negative voltage 
5 Vj„b2. The MOS transistor as shown in Fig. 6 performs a similar operation 
with that of the MOS transistor as shown in Fig, 5, 

Fig. 7 is a schematic diagram showing a third embodiment of the 
MOS transistor according to the presrat invention. In the embodiment, a 
n type accumulation mode DTMOS transistor 30 is used as the MOS transistor. 

10 The accumulation mode DTMOS transistor 30 has a channel which is doped 
with impurities so that the channel has the same conductive type (in this case, 
n type) as that of carriers introduced into the channel. A substrate of the 
DTMOS transistor 30 is adapted to apply a negative voltage ¥5^3. 
According to the embodiment, as described below, it is possible to lower the 

15 threshold, voltage while the body effect factors y increases remarkably, and a 
compromise of the fast operation and the reduction of the power consmnption 
can be improved much more. 

Kg. 8 is a schematic diagram showing a forth embodiment of the 
MOS transistor according to the present invention. In the embodiment, a 

20 CMOS circuit 31 is formed with a n type inversion mode DTMOS transistor 
and a p type inversion mode DTMOS transistor. Each of substrates of the 
n type inversion mode DTMOS transistor and the p type inversion mode 
DTMOS transistor is adapted to apply negative voltages V^^^ and YaAs> 
respectively. The circuit as shown in Fig. 8 performs a similar opcrsttion with 

25 that of the circuit as described. 

Kg. 9 is a schematic diagram showing a fifth embodiment of the 
MOS transistor according to the present invention. In the embodiment, a 
CMOS circuit 32 is formed with a n type accumulation mode DTMOS 
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transistor and a p type accumulation mode DTMOS transistor. Each of 
substrates of the n type accumulation mode DTMOS transistor and the p lype 
accumulation mode DTMOS transistor is adapted to a^ply negative voltages 
V,„b6 and V„„, respectively. The MOS transistcar as shown in Fig. $ perfonns 
5 a similar operation with that of the MOS transistor as described. 

Hg. 10 is a schematic diagram showing a sixth embodiment of the 
MOS transistor according to the present invention. The MOS transistor as 
shown in Fig. 10 comprises anEIB-VTMOS (BIB-variable-thresholdMOS) 
transistor 41 which has a nMOS region 41a and a pMOS region 41b. Each of 

10 substrates of the nMOS region 41a and the pMOS region 41b is adapted to 
apply well voltages V^,j and Vj^^u in addition to a negative voltage V^^^ 
and a positive voltage respectively. The nMOS region 41a and the 
pMOS region 41b are not fully isolated from each other by an insulating 
section 42 electrically. 

15 Hg. 1 1 is a schematic diagram showing a seventh embodiment of the 

MOS transistor according to the present invention. In the embodiment, an 
EIB-VTMOS transistor 43 has a nMOS region 43a and a pMOS region 43b 
which are fully discrete from each other by an insulating section 44 electrically. 
In this case, also, each of substrates of the nMOS region 43a and the pMOS 

20 region 43b is adapted to apply well voltages V,„eii2 and in addition to a 
negative voltage V^wo and a positive voltage Ysahiu respectively. 

Next, charaaeristics of the EIB-DTMOS transistor, the fully 
depleted SOI MOS iransistor, and the EIB-MOS transistor having a substrate 
portion whose voltage is zero are compared with each other with reference to 

25 Figs. 12 and 13. Each of these transistors comprises a gate oxide having a 
thickness of 10 nm, a single crystal layer having a thickness of 40 nm, an 
insulating layer having a thickness of 100 nm, and a p type body (thwefore, 
inversion mode) having an impurity concentration of 10" cm"^. 
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Fig. 12 is a graph showing subthreshold characteristics of the EEB- 
DTMOS transistor, the fully depleted SOI MOS transistor, and the EIB-MOS 
transistor having a substrate portion whose voltage is zero. In this graph, 
each value of gat© voltages is plotted along with a horizontal axis of the 
s graph, and each value of drain currents is plotted along with a vertical axis 
of the gr^h. In case d the fully depleted SOI MOS transistor whose 
characteristic is rq)resented by a curve FD, the current, when it is turned on, is 
high, however, the current, when it is turned off (i.e. Vgg=0), is also high. 
In case of the EIB-MOS transistor having a substrate portion whose voltage is 

10 zero, the characteristic of which is represented by a curve ETIC, the current, 
when the EIB-MOS transistor is turned ofif, is low, however, the current, when 
the EIB-MOS transistor is turned on, is also low. As a result, the fast 
opaation of the EEB-MOS transistor cannot be achieved. In case of the EIB- 
DTMOS transistor whose characteristic is represented by a curve EIB- 

15 . DTMOS , the current, when the EIB-DTMOS transistor is turned on, is high 
and the current, when the EIB-DTMOS transistor is turned off, is low because 
the threshold voltage of the EIB-DTMOS transistor changes dynamically from 
an off-time of the EIB-DTMOS transistor to an on-time of the EIB-DTMOS 
transistor. Therefore, it is possible to compromise the fast operation and the 

20 reduction of the power consumption. 

Fig. 13 is a gr^h showing on/off characteristics of a FD SOI MOS 
transistor, a EIB MOS SOI transistor and a EIB-DTMOS transistor. In this 
graph, each value of on-currents is plotted along with a horizontal axis of 
the gr^, and each value of off-cuirents I^ff is plotted along with a vertical 

25 axis of the graph. As shown in Fig. 1 3, it is clear that the ctff-current of the 
EIB-DTMOS transistor is low and the on-current of the EIB-DTMOS 
transistor is high. In this case, the body effect factors y of the EIB-DTMOS 
transistor is 0.8. Another characteristic of the EIB-DTMOS transistor is that 
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it has little shcjrt channel effect, for exanq>le. 

Next, charactodstics of the conventional DTMOS transistor and the 
EDB-DTMOS transistor are compared with each other with reference to 
Figs. 14 and 15. 

5 Fig. 14 is a graph showing relations between a threshold voltage 

and a body effect factor of a conventional DTMOS transistor, an inversion 
mode EIB-DTMOS transistor and an accumulation mode EIB-DTMOS 
transistor. In this graph, each value of liie body effect factors y is plotted 
along with a horizontal axis of the gr^h, and each value of threshold voltages 

10 V,h is plotted along with a vortical axis of the graph. The characteristics of 
the conventional DTMOS transistor, the inversion modeEEB-DTMOS 
transistor, and the accumulation mode EIB-DTMOS transistor are represented 
by a curves Conv., Inv. EIB, and Acc. EIB, respectively. As shown in Fig. 14, 
it is clear that the body effect factor y of the accumulation mode EIB-DTMOS 

15 transistor caii increase while the threshold voltage Vj, is low. 

Fig. 15 is a graph showing on/off diaracteristics of a conventional 
DTMOS transistor, an inversion mode EIB-DTMOS transistor and an 
accumulation mode EIB-DTMOS transistor. In this graph, each value of on- 
currents is plotted along with a horizontal axis of the gczjph, and each value 

20 of off-currents is plotted along with a vertical axis of the graph. As 
shown in Kg. 15, it is clear that the compromise of the fast operation and the 
reduction of the power consumption of the accumulation mode EIB-DTMOS 
transistor is best 

While the present invention has been described above with 

25 reference to certain preferred embodiments, it should be noted that th^ were 
present by way of examples only and various changes and/or modifications 
may be made without departing from the scope of the invention. For 
example, the n type MOS transistor is used as the MOS transistor in the MOS 
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transistor according to the invention, however, a p type MOS transistor can be 
used instead of the n type MOS transistor. Moreover, a large body eifea 
factor can be utilized using anotho: tiireshold voltage control technique. 
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CLAIMS 

1 . A MOS transistor with a controlled threshold voltage, comprising a 
SOI which includes a substrate composed of a semi-conducting material, a 
single crystal layer composed of a semi-conducting material and an insulating 
5 layer interposed between said substrate and said single CTystal layer, 

said single crystal layer being formed therein with a source region, a 
drain region and a surrounded region surrounded by said source region and 
said drain region, 

said surrounded region including a depletion layer having a composition 
10 surface which is in contact with said insulating layer, 

said MOS transistor comprising an EIB-MOS transistor of which said 
substrate is adapted to be applied with a voltage of a first polarity for inducing 
charges of a second polarity ovct said composition surface of the surrounded 
region. 

15 2. The MOS transistor according to claim 1, wherein said EIB-MOS 

Gransistor comprises an EIB-DTMOS transistor. 

3. The MOS transistor according to claim 2, wherein said EIB- 
DTMOS transistor comprises an accumulation mode EIB-DTMOS transistor 
having a channel which is doped with impurities so that said channel has the 

20 same conductive type as that of carrier introduced into said channel. 

4 . The MOS transistor according to claim 1, wherein said EIB-MOS 
transistor comprises an EIB-VTMOS transistor. 

5. The MOS transistor according to claim 1 , included in a CMOS 
circuit as one of pair of EIB-MOS transistors. 

25 6. A method of controlling a threshold voltage of a MOS transistor 

with a controlled threshold voltage, said MOS transistor being an EIB-MOS 
transistor and comprising a SOI which includes a substrate composed of a 
semi-conducting material, a single crystal layer composed of a semi- 
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conducting matecial and an insulating layer interposed between said substrate 
and said single crysmi layer, said single crystal layer being formed therein 
with a source region, a drain region and a surrounded region surrounded by 
said source region and said drain region, said surrounded region including a 
depletion layer having a composition surface which is in contact with said 
insulating layer, whorein said method comprises the step of applying a voltage 
of a first polarity to said substrate for inducing charges of a second polarity 
over said composite surface of the surrounded region. 
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AMOS transistor with a controlled threshold voltage, coroprises a 
SOI which includes a substrate composed of a semi-conducting material, a 
single crystal lay^ composed of a seini<conducting material and an insulating 

5 layer interposed between the substrate and the single crystM layer 

The single crystal layer is formed therein wifii a source region, a drain region 
and a surroxmded region surrounded by the source region and the drain region. 
The surrounded region includes a depletion layer having a composition surface 
which is in contact with the insulating layer. The MOS transistor comprises 

10 an EIB-MOS transistor of which the substrate is adapted to be applied with a 
voltage of a first polarity for inducing charges of a second polarity over the 
composition surface of the surrounded region. 
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